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Abbreviations 
 
1,4-Dioxan-2-one (DO); Lactide (LD);  Glycolide (GD); ε-Caprolactone (CN); ε-Caprolactam (CM); 

δ-Valerolactone (VN); 2-Oxopiperazine (2OX); 4-Methylmorpholin-2-one (MM); γ-

Thiobutyrolactone (TB); Morpholine-2-one (MO); 1-Methyl-3-oxopiperazine (1MOX); Glycolic acid 

(GA); Lactic acid (LA) and Glycine (Gly)  

 

 



 



 



 



 



Figure SI1. Positive mode Electrospray Ionization Quadrupole Time-of-Flight Mass Spectrometry (ESI-

QToF-MS) of oligomers formed at various temperatures as indicated. Labeled peaks were detected as 

parent mass plus sodium (MNa+) adducts for all compounds except 2OX for which oligomers were detected 

as MH-H2O+ adducts, and CM and MM which were detected as MH+ adducts. Asterisk-labeled peaks 

indicate water-loss MNa-H2O+. Note 3: MK+ and MNH4+ adduct peaks were also detected but not shown 

here due to space limitations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



Figure SI2. Negative mode ESI-QToF-MS of oligomers formed at various temperatures. Labeled peaks 

are MH- adducts.  

 

 

Figure SI3: Examples of the browning observed in samples after heating at 100° C. A) 1MO, B) 2OX, C) 

MM and D) 1MOX. 

 



 

 
Figure SI4. 1H NMR monitoring of the ring-opening reaction of 2OX at pH 9 at different concentrations. 
Proton shift assignments at 0 (A) and 96 hours (B) at 25° C. Conversion of 2OX to AEG as a function of 
time and initial 2OX concentration (2 mM (C), 20 mM (D) and 200 mM (E)) at 25° C and pH 9. Dotted line 
curve fits are merely intended as guides for the eye. DOSY spectrum (F) of a reaction of 200 mM 2OX at 
pH 9 and 40° C (G), showing the formation of oligomers in solution. In all plots black circles are 2OX and 
white circles are AEG. In (G), squares are peaks assigned as dimers, white triangles are peaks assigned 
as trimers and black triangles, which largely superpose with assigned trimers in this plot, are peaks 
assigned as tetramers.  



 



 



 



 



Figure SI5: Positive mode ESI-QToF-MS of cyclic monomers reacted with Gly at the indicated 

temperatures. Labeled peaks were detected as parent mass plus sodium (MNa+) adducts for all compounds 

except for some spectra. Asterisk-labeled peaks indicate sodium adducts of peaks also suggestive of water-

loss  (MNa-H2O+). Only major peak series of LD and GD are shown in (B) and (C).  

 

 

Figure SI6. Histogram showing size distributions of the spherical particles (diameter in μm) from Fig. 7. 

The mean, median, maximum, and standard deviation of particle diameters and the number of particles (n) 

detected are also shown.   



  

 

Figure SI7. Micrograph of the structures obtained after rehydration of the drying reaction of GD and Gly at 

80° C. Scale bar is 100 µm. In the same sample, both droplets (left) and rod-like aggregates (right) were 

observed (albeit in different focal planes). 

 


